Abstract (J Korean Assoc Oral Maxillofac Surg 2017;43:247-255) Objectives: The aim of this study was to compare the quality of life (QoL) of parents/caregivers of children with cleft lip and/or palate before and after surgical repair of an orofacial cleft. Materials and Methods: Families of subjects who required either primary or secondary orofacial cleft repair who satisfied the inclusion criteria were recruited. A preoperative and postoperative health-related QoL questionnaire, the 'Impact on Family Scale' (IOFS), was applied in order to detect the subjectively perceived QoL in the affected family before and after surgical intervention. The mean pre-and postoperative total scores were compared using paired t-test. Pre-and postoperative mean scores were also compared across the 5 domains of the IOFS. Results: The proportion of families whose QoL was affected before surgery was 95.7%. The domains with the greatest impact preoperatively were the financial domain and social domains. Families having children with bilateral cleft lip showed QoL effects mostly in the social domain and 'impact on sibling' domain. Postoperatively, the mean total QoL score was significantly lower than the mean preoperative QoL score, indicating significant improvement in QoL (P<0.001). The mean postoperative QoL score was also significantly lower than the mean preoperative QoL score in all domains. Only 3.2% of the families reported affectation of their QoL after surgery. The domains of mastery (61.3%) with a mean of 7.4±1.8 and finance (45.1%) with a mean score of 7.2±1.6 were those showing the greatest postoperative impact. The proportion of families whose QoL was affected by orofacial cleft was markedly different after treatment (95.7% preoperative and 3.2% postoperative). Conclusion: Caring for children with orofacial clefts significantly reduces the QoL of parents/caregivers in all domains. However, surgical intervention significantly improves the QoL of the parents/caregivers of these children.
are increasingly being used to evaluate dimensions of health, such as psychological and social aspects, that are not assessed by other measures 2 . Quality of life (QoL) is increasingly recognized as an important health outcome in people with surgically treatable conditions 3 . QoL refers to a patient's appraisal of, and satisfaction with, his or her current level of functioning compared with a perceived ideal 4 . Orofacial clefts (OFCs) are the most common orofacial congenital malformations among live births, accounting for 65% of all head and neck anomalies 5 . Depending on geographic ancestry, OFCs affect about 1 in 500 (Asian or Amerindian ancestry) to 2,500 births (African ancestry) 6 . OFCs are thought to result from a complex interplay of genetic and environmental factors 5, 7 . In general, Asian and Native American populations have the highest reported birth prevalence rates of OFCs, often as high as 1/500, European populations
I. Introduction
Health is a state of physical, mental, and social well-being and not merely the absence of disease or infirmity 1 . Based on this concept, it has been argued that measuring health should not be confined to the use of exclusively clinical normative indicators cleft lip and/or palate and who needed surgical treatment to correct the defects were included in the study. Parents/ caregivers of the children with syndromic clefts and oblique facial clefts were excluded from this study. Ultimately, parents/caregivers of 94 subjects who required either primary or secondary OFC repair and who satisfied the inclusion criteria were recruited.
The following preoperative data were collected and recorded in a proforma for each subject; age and sex of patient, type of cleft defects (lip and/or palate), type of cleft repair (lip or palate), and surgical technique. CLP were classified according to Kernahan and Stark in 1958 14 . A preoperative HRQoL questionnaire (Appendix 1) was administered to the parents/ caregivers of each subject at least one week before surgery. This instrument, 'Impact on Family Scale' (IOFS) 15, 16 , was applied in order to detect the subjectively perceived QoL in the affected family. The IOFS was developed in the AngloAmerican literature as a self-report instrument to measure the effects of chronic conditions and disability in childhood on the family. It consists of 33 items related to five dimensions (Appendix 1), comprising financial impacts (4 items), social relationships (15 items), personal impacts (5 items), coping strategies (3 items), and concerns of siblings (if present; 6 items). The parents are asked to indicate if the item was 'absolutely true,' 'true in most aspects,' 'not true in most aspects,' or 'not true at all'. A total impact score was calculated by summing the scores of all items. The minimum total score possible was 33, and the maximum total score possible was 132. Scores of 1-66 indicated that the QoL was not affected, while any score greater than 66 indicated that the QoL was affected. Postoperatively, the same HRQoL questionnaire (Appendix 1) was administered to each parent/caregiver at least 2 months after surgical repair. Data was analyzed using SPSS for Windows (version 17.0; SPSS Inc., Chicago, IL, USA). Data are presented in the form of tables. Other descriptive and inferential statistics were used as appropriate. The mean pre-and postoperative total scores were compared using paired t-test. Pre-and postoperative mean scores were also compared across the 5 domains of the IOFS. For all comparisons, P<0.05 was adopted as the criterion for establishing statistical significance.
III. Results
Family of 95 children with OFC and who satisfied the inclusion criteria and consented to participate in the study were recruited. One family, however, decided to discontinue have prevalence rates at about 1/1,000, and African populations are reported to have the lowest prevalence rates at about 1/2,500 6, 7 . The management of cleft lip and palate (CLP) is multidisciplinary, involving both surgical and non-surgical specialities 8, 9 . Surgical reconstruction of OFCs is a common procedure carried out by oral and maxillofacial surgeons and other surgical specialists and involves surgical repair of both the lip and palate. Several techniques have been described in the literature for the repair of CLP 9, 10 . This involves the repair of the lip when the child is around 3 months of age and the primary palate any time between 6-14 months of age 9, 10 . OFCs might affect family functioning and probably reduce the QoL in school-age children and their parents 11 . Children with OFCs might have to tolerate psychosocial disadvantages due to their altered speech and facial appearance, probably affecting their QoL and family functioning 11 . Kramer et al. 11 reported that the occurrence of OFC is a source of considerable shock to the parents of an affected baby. The impact of having CLP is of particular interest in sub-Sahara Africa, where cultural beliefs contribute to psycho-social instability and infanticide 12, 13 . OFC is reported not to be a major cause of mortality in developed countries; however, OFC causes considerable morbidity to affected children and imposes a substantial financial risk for families, with a concomitant societal burden 11 . Thus, this study was designed to compare the QoL of families of children with cleft lip and/or palate before and after surgical repair.
II. Materials and Methods
The study was a prospective longitudinal study to compare the QoL outcome in parents/caregivers of children with cleft lip and/or palate before and after surgical interventions. It was conducted at the Department of Oral/Maxillofacial Surgery of Lagos University Teaching Hospital, Lagos, Nigeria between 2012 and 2014. Approval for the study was obtained from the Health Research and Ethics Committee of Lagos University Teaching Hospital.
Written informed consent was obtained from the parents/ caregiver of each subject before enrollment in the study. Prior to this, detailed information and explanations of the study were given to each parent or guardian. Parents/guardians were also allowed to ask questions and clarifications during the consent process. Opportunity to withdraw at any stage of the study without victimization or denial of treatment was made known to each parent or caregiver.
Parents/caregivers of children born with non-syndromic was 89.6±2.4. The proportion of families whose QoL was affected was 95.7%. The domains with the greatest impact were the financial domain with a mean score of 11.8±1.6 and the social domain with a score of 41.1±3.8; these domains were affected in 73.6% and 68.5% of families, respectively. (Table 2 ) Table 3 compares the proportion (%) of families whose QoL was affected before surgery according to type of OFC. The families of children with bilateral cleft lip were most affected, as all of them (100%) indicated that their QoL was affected preoperatively, closely followed by families of those who had unilateral cleft lip (98.0%). The mean total QoL score for the families after surgery was 54.2±1.6, which was significantly lower than the mean preoperative QoL score, indicating significant improvement in QoL (P<0.001). Table 4 compares the mean QoL before and after surgery in each domain. There was significant improvement in all domains after surgery. (Table 4) The smallest difference between pre-and postoperative periods was noted in "impact on coping/mastering" domain. (Table 4) After surgery, only 3.2% of the families indicated that their QoL was affected, in contrast with 95.7% who indicated an effect before surgery (P=0.001). Table 5 compares the proportion of families whose QoL was affected between prethe study midway for personal reasons, and their data were excluded from the study. Thus, 94 out of the 95 families recruited were available for final analysis.
The most common type of OFC was unilateral cleft lip (52.1%), followed by cleft lip/palate (23.4%) and bilateral cleft lip (13.8%). (Table 1 ) There was no statistically significant difference in the pattern of cleft distribution between males and females (P=0.179). The mean age of subjects with OFC was 5.7±8.5 months, ranging between 1 and 48 months. A majority (78.0%) of the subjects presented between one month and 12 months of age, and most of these were within a 3-month age bracket. Of these, 54 were females and 40 were males, with a female-to-male ratio of 1.4:1.
The mean preoperative total QoL score for the families Values are presented as number (%). Values are presented as number only, mean±standard deviation, or %. 
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Social life domain
Before surgical intervention, all families of children with bilateral cleft lip (100%) reported that caring for their cleft child negatively impacted their social life. (Table 9 ) After surgical intervention, however, only one family indicated that caring for their child negatively impacted their social life. This was not much different from the report of the families living with children with unilateral cleft lip. (Table 9 ) Overall, there was statistically significant improvement in the social lives of the families with cleft children after surgery. (Table 9) and postoperative periods in each domain. A statistically significant difference was observed in all domains except "impact on coping domain." The domains of coping/mastering with a mean of 7.4±1.8 and finance with a mean score of 7.2±1.6, with 61.3% and 45.1% of families QoL affected, respectively, showed the greatest impact after surgery. (Table  6 ) In addition, 10.0% of families of children with cleft palate reported that their QoL was affected after surgical intervention, while only 4.1% of families of subjects with unilateral cleft lip reported an effect on QoL. No members of families of children with bilateral cleft lip or those with CLP reported affectation of their QoL after surgical intervention. (Table 7) 
Financial impact domain
Before surgery, all families of children with bilateral cleft lip and cleft palate (100%) reported that their finances were negatively impacted by caring for the cleft children. However, after surgery, only 15% of them reported deterioration in financial capacity. (Table 8 ) Overall, there was a statistically significant improvement in family financial status after surgery for all different types of OFC. (Table 8 ) Values are presented as number (%). Values are presented as number only, mean±standard deviation, or %.
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IV. Discussion
In the present study, the most common type of OFC was unilateral cleft lip (52.1%), followed by cleft lip/palate (23.4%) and bilateral cleft lip (13.8%). This finding is in agreement with that of Donkor et al. 17 who reported unilateral cleft lip as the most common type of OFC in Ghana. A previous study 18 from Nigeria also corroborated our findings that unilateral cleft of the lip is the most common type. Onah et al. 19 also reported cleft lip as the most common type, at 41% in their study. There were some African studies that suggested that CLP is the most common type, contrary to the present study 20, 21 . Most Caucasian studies, however, reported CLP to be the most common type of OFC 5, 22, 23 . Caring for a child with OFC can result in decreased QoL for parents and caregivers 24 . It has been reported that affected families might have to compensate for increased financial, social, and personal impacts before primary treatment is completed 25 . OFC might also affect family functioning and probably decreases QoL in school-age children and their parents 11 . OFC is also reported to be associated with several health problems including complications early in life such as problems with feeding or ear infections 26 , which can result in significant morbidity risks and also increased mortality risks, especially in less developed settings where early systematic pediatric care might not be commonly accessible 26 . Several of the effects of OFC are reported to extend through adulthood, resulting in increased mortality and morbidity 26, 27 . Most of the few publications on the QoL of families with children with cleft lip/palate focused on the impact of OFC on the family without necessarily considering the effect of surgical intervention on QoL 11, 26 . The present study focuses on the effect of surgical intervention on QoL of family/caregivers of children with CLP.
In the present study, the mean preoperative total QoL score as well as the proportion of families whose QoL was affected Table 10 shows changes in the proportion of affected families in the personal impact domain before and after surgery in relation to type of cleft. All families of children with bilateral cleft lip reported that caring for the cleft child greatly negatively affected their QoL before surgery; however, only two families in this category reported such an effect following surgical intervention. (Table 10 ) In addition, 90% of the families of children with cleft palate reported that caring for their cleft child negatively affected their personal life, but no family in this category reported such an effect after surgery. (Table 11 ) Overall, surgical intervention was associated with a statistically significant reduction in the proportion of families who reported "affected" in the personal impact domain. (Table 10) 
Personal impact domain
Coping ability domain
Before surgery, 82% of the families of the children with unilateral cleft lip reported that caring for a child with cleft negatively affected their coping ability. This value only decreased to 67% after surgical intervention. (Table 11 ) Notably, a higher proportion of families of children with bilateral cleft lip and those with cleft lip/palate reported that their QoL was affected after surgery than before surgery. (Table 11) 
Impact on sibling domain
Before surgery, almost all families of children with OFC reported that caring for the child with OFC had a negative impact on the sibling. This impact was smallest for unilateral cleft lip (76%). However, after surgery, there was a statistically significant reduction in the proportion of families who reported that caring for a child with OFC had a negative impact on the siblings. (Table 12 ) of financial impact noted in our study. Surgery is a major factor influencing QoL in the early stages of CLP 33, 34 . In an earlier study 34 , in which 175 sets of parents were interviewed, both mothers and fathers placed repair of the cleft as an important concern in OFC management. Surgery was seen as the solution to the cleft, as parents showed prospective feelings of 'everything being well' following surgery 34 . Surgery is also a source of significant concern for parents, especially as the date of surgery approaches 35 . Worries related to the procedure have included timing of the procedure, duration and recovery, side effects, the care involved, whether additional tissue was required for the repair, techniques used, outcomes of surgery, and pain 34, 36 . In the present study, the mean total QoL score following surgical intervention was found to be significantly lower than before surgery, indicating that surgical intervention significantly improved the QoL of the parents. Of all subjects, only three experienced negatively affected QoL after surgical intervention. The effect of surgery was most notable in the social and personal domains. This drastic change in QoL of parents following surgical intervention might be associated with relief of the enormous amount of physical, financial, psychological, and emotional stress associated with caring for children with OFC. An earlier study reported that both mothers and fathers placed repair of the cleft as an important concern after receiving the diagnosis 34 . Before surgery, the total impact was highest in families having children with bilateral cleft lip; after surgery, the families having children with isolated cleft palate reported the highest impact. Cleft palate is repaired much later than cleft lip; therefore, the stress of prolonged clinic appointments and the challenges associated with breakdown of cleft palate and subsequent surgeries could account for the highest impact in families with isolated cleft palate. In addition to this, the need for speech therapy appointments could also add to stress of parents in isolated cleft palate cases.
Caring for a child with OFC greatly impacts the financial life of the family. In a previous study 37 , it was reported that average home health expenditure per child with OFC was 45 times higher than for a child without cleft. It was also reported that expenditure per child with OFC was $22,642 compared to $3,900 for an unaffected child 37 . Mean expenditure for a child with cleft palate or child with cleft lip and cleft palate was reported to be about three times higher than for a child with cleft lip alone. Morris and Tharp 38 conducted a survey about the present economic aspects of CLP treatment.
In their study, they estimated that, on a fee-for-service basis, preoperatively were high, indicating decreased QoL in families/caregivers of children with OFC. The findings suggest that caring for a child with cleft lip/palate can have a negative impact on the QoL of the family. The domains with the greatest impact were the financial domain and social domains. Among those affected, the families of children with bilateral cleft lip were most affected, closely followed by families of those who had unilateral cleft lip. Isolated cleft palate had the smallest impact on the families before surgical intervention. This is in contrast to a study by Weigl et al. 28 , who employed a Short-Form Health Survey (SF-36) to determine HRQoL of mothers of children with CLP. Weigl et al. 28 reported that mothers of patients with CLP displayed better HRQoL than controls in the domains of personal functioning, body pain, and general health. The difference in the result of our study and that by Weigl et al. 28 can be explained by the following. Weigl et al. 28 used the SF-36, which ultimately is a measure of health status as opposed to being a measure of QoL, and used only the mother to represent a family, in addition to the different societal values between Germany and Nigeria. The quality and cost of care between a developed economy like Germany with a robust health insurance system 29 
and a developing economy like
Nigeria where health insurance is not well developed 30 can also explain the contradicting results. Our study does agree with the studies by Kramer et al. 25 and Hunt et al. 31 , who found relatively small impacts on all dimensions for parents of children with CLP aged between 6-24 months. Specifically, impacts were most evident on the dimensions of coping and personal impact 32 . In agreement with the present study, Kramer et al. 11 also found that parents of children with CLP reported less impact on QoL as assessed by the IOFS than parents of children with only cleft lip or palate. The domains mostly affected in our study were social relationship, sibling, and finance. This is understandable considering that many children with CLP have a less attractive facial appearance or speech than their peers. A high incidence of teasing over facial appearance is reported among those with CLP 31 . In some African societies, children born with OFC are viewed as a curse and the family, especially the mothers, as witches. In many cases, such a mother is abandoned by her husband, family, and friends. This could explain why the societal relationship and sibling domains are mostly affected. Caring for a child with OFC often involves frequent hospital visits, with associated loss of work hours, out of pocket financing of health care services, and often loss of job due to frequent time away. All of these factors can help explain the high level treatment cost could be as high as $30,000 for one patient, not including such indirect costs as travel costs, loss of wages, and added child care 38 . In the present study, before surgery, all families of children with bilateral cleft lip and cleft palate (100%) reported that their finances were negatively impacted by caring for the cleft children. After surgery, however, only 15% of these families reported deterioration in their financial capacities.
A difference in appearance is perhaps the most obvious consequence of CLP, with many families believing that surgery will make their child's life better through the changes in appearance. Change in appearance as a result of OFC can also affect the bonding relationship between parent and child. Early attachment is reported to be a reciprocal process, relying on the reactions between a primary care giver and the baby 34 . Before surgical intervention, 95.7% of the families in this study reported that caring for their cleft child negatively impacted their social life. Parents of children with cleft have been reported to describe their children as having more externalizing (social) behavioral problems compared with the report of parents of children without cleft 31 . Other studies have also reported that children with CLP tend to see their parents as having more negative feelings and worrying more 31, 34 . Elements of coping and adjustment have been investigated in order to best understand how a family adapts to having a child with CLP 31, 34, 39 . Surgical intervention only positively affected the coping ability of the families with children born with unilateral cleft lip in our study. The families of children with bilateral cleft lip and those with cleft lip/palate reported worsening of their coping ability following surgery, while there was no change in the coping abilities of the families with children born with isolated cleft palate. This finding agrees in part with observations of Kramer et al. 25 , who reported that coping problems among families of children with cleft lip (whether unilateral or bilateral) increased compared to families with children having CLP or isolated cleft palate. This finding could be explained based on the more severe impact of bilateral cleft lip and cleft lip/palate on the facial appearance of the child or to avoidant rather than problemsolving coping strategies in the parents 35 . Social support has been highlighted as being useful in the process of coping, as well as perceived support from professionals involved in the child's care 35, 39 . Support from friends and family has been linked to lower distress, better adjustment, and less negative family impact, possibly due to social support providing greater feelings of belonging, self-esteem, a positive outlook, and a greater sense of value 39 .
In the present study, the postoperative data were collected at least two months after surgery. Although, the effect of surgery on QoL of families was obvious within two months after surgery, a longer period of postoperative evaluation might reveal the effect of late complications of surgery on QoL. We consider this a limitation of this study, which can be improved upon by others who intend to validate our findings.
V. Conclusion
Caring for children with OFC significantly reduces the QoL of parents/caregivers in all domains. The impact was most pronounced in financial and social domains and in those caring for children with bilateral cleft lip. However, surgical intervention significantly improved the QoL of the parents/ caregivers of these children. Overall, surgical intervention had a statistically significant reduction in the negative impact of having a child with OFC in all domains except "coping ability." Care givers of children with OFC will require support from society, health professionals, friends, and relatives. Therefore, research efforts must be geared toward designing a coping strategy for families of children born with OFC.
